Good sporulation was induced in batch culture using carbon sources Bauchop and Elsden (1). A number of carbon sources were tested for their ability to induce sporulation in the basal medium used by Hsu and Ordal (2). The carbon sources were tested at the level of 0.5 % in batch culture. Three transfers of a 20% inoculum in glucose basal medium were used to obtain an active culture. The incubation time in between each transfer was carefully determined to allow the cell mass to increase two times (about 75 min). A fourth transfer of a 1% inoculum after one generation of growth was made into the test medium. Growth of cultures was followed by periodically measuring optical density at 600 nm. Direct microscopic counts with a Petroff-Hauser
We have recently demonstrated that sporulation of Clostridiwn thermosaccharolyticum does not occur endotrophically but requires an exogenous source of carbon and energy (2) . It was also demonstrated that sporulation occurred under conditions of restricted growth. Pheil (1) . A number of carbon sources were tested for their ability to induce sporulation in the basal medium used by Hsu and Ordal (2) . The carbon sources were tested at the level of 0.5 % in batch culture. Three transfers of a 20% inoculum in glucose basal medium were used to obtain an active culture. The incubation time in between each transfer was carefully determined to allow the cell mass to increase two times (about 75 min). A fourth transfer of a 1% inoculum after one generation of growth was made into the test medium. Growth of cultures was followed by periodically measuring optical density at 600 nm. Direct microscopic counts with a Petroff-Hauser IPermanent address: Department of Biology, University of Missouri, Kansas City, Mo. 64110. counting chamber were used to determine the total number of spores and vegetative cells.
The results (Table 1) demonstrate that sporulation was obtained with various carbon sources which have in common the effect of reducing growth rate. No spores were produced in media containing fructose, glucose, maltose, mannose, salicin, and starch) containing a glucosidic linkage induced sporulation. Galactose also supported sporulation, but again it is to be emphasized that the specific growth rate with this carbon source was below that of the mono-and disaccharides which did not support sporulation. In the case of compounds containing a glucosidic linkage, it was presumed that the glucosidase activity was limiting and that this controlled the availability of the compound as a carbon and energy source. However, the a and glucosidase activity, determined on cells harvested from media containing carbon sources which restricted growth and compared to comparable preparations prepared from cells grown in glucose or maltose, failed to show significant differences. This, therefore, suggested that there are other limiting factors which control the utilization of these compounds. Possibly, the permeation of these carbohydrates through the cell membrane imposes a degree of restriction which controls the growth rate and permits sporulation to occur. Figure 1 is a photomicrograph of a culture induced for sporulation in the starch medium. The sporulating cells are similar to those previously described and to those observed in cultures where sporulation was induced by the controlled feeding of glucose (restricted growth). In general, in batch experiments, elongation began when the glucose was exhausted and continued until the cells reached a length of 6.0 to 9.0 Mum. Then a terminal swelling developed which ultimately developed a refractile spore. In all cultures there were some cells which failed to elongate or to show signs of sporulation. It is probable that improvements in the synchrony of the cultures would further improve the sporulation frequency. Our experiments so far have demonstrated that sporogenesis in this organism is a process which commences when the supply of exogenous energy and carbon is reduced but not absent. The limitation in supply could be achieved either mechanically by slow feeding of glucose (2) or by using substrates that are less readily utilized.
